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) Electronic control apparatus for use in automobile. 


® An electronic control apparatus for use in an 
automobile lias a base (14) of a good tliermai con- 
ductivity iiaving one side disposed In contact with 
engine cooling water. Semiconductor devices (8, 9, 
10, 22, 90) are disposed on tlie otiier side of tiie 
base so tiiat tlie semiconductor devices are main- 
tained at tiie temperature of tlie engine cooling wa- 
ter, wliereby tlie influence of high ambient air tem- 
le semiconductor devices is reduced. 
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ELECTRONIC CONTROL APPARATUS FOR USE IN AUTOMOBILE 


BACKGROUND OF THE INVENTION 

The present invention relates to an electronic 
control apparatus for effecting control of an internal 
combustion engine mounted on an automobile or 
various otiier l<inds of controls such as height con- 
trol or bralce control on the automobile. 

In general, a typical electronic control appara- 
tus for use in an automobile is disposed in a 
driver's or passenger's compartment and is con- 
nected by a considerably long wire harness to 
sensors, actuators or the like which are mounted in 
an engine compartment and on an internal com- 
bustion engine. 

For this reason, external noise which may en- 
ters the wire harness tias been a problem. 

To solve the problem, such an electronic con- 
trol apparatus may be provided in the engine com- 
partment so that the wire harness can be made as 
short as possible. 

However, if the electronic control apparatus is 
provided in the engine compartment, the tempera- 
ture in the engine compartment raises a serious 
problem. More specifically, the air temperature in 
the engine compartment can be maintained at a 
considerably low temperature when an automobile 
is running since fresh air flows into the engine 
compartment. However, when the automobile is 
stopped after its high-speed running, air stagnates 
in the engine compartment and heated by the heat 
of the internal combustion engine, with the result 
that the air temperature in the engine compartment 
rises to a high level. 

If the electronic control apparatus for an auto- 
mobile is exposed to such a high temperature for a 
long time, then a problem occurs that semiconduc- 
tor devices which constitute a part of the electronic 
control apparatus cannot maintain their normal 
functions. 

For this reason, it is necessary to cooi the 
electronic control apparatus for an automobile. As a 
cooling method. Japanese Patent Unexamined 
Publication No. 50-58987 proposes a method of 
cooling an electronic control apparatus for an auto- 
mobile by using gasoline supplied to an internal 
combustion engine. 

However, when gasoline Is used as a cooling 
medium as described above, the following prob- 
lems will be encountered: 

(1) Since gasoline is introduced into the 
electronic control apparatus for an automobile, it is 
necessary to design a special sealed structure for 
anti-Iealc purposes. If a leakage of gasoline should 
occur, possibility of fire is extremely high; 


(2) Since gasoline is intended to absorb the 
heat generated in the' electronic control apparatus 
for an automobile, the temperature of gasoline 
rises, so that vapor bubbles are easily produced, 
5 with the result that a vapor lock may occur In fuel 
Injection valves. 


10 SUMMARY OF THE INVENTION 

It is an object of the present invention to pro- 
vide an electronic control apparatus suitable for use 
in an automobile which is provided with a cooling 
IS structure capable of solving problems such as dan- 
ger of fire and a vapor lock in a fuel Injection valve. 

To achieve the above and other objects, the 
present inventoin provides an electronic control ap- 
paratus for use in an automobile which comprises a 
20 base having one side In which a passage for cir- 
culation of an engine cooling water is formed and 
the other side on which semiconductor devices are 
disposed, the bass being made of a material hav- 
ing a good thermal conductivity, and an enclosure 
25 fixed to the base to hermetically cover the semi- 
conductor devices. 

In the electronic control apparatus according to 
the present Invention, the engine cooling water 
flows through the passage to maintain the tempera- 
30 ture of the base and hence the temperature of the 
semiconductor devices at the temperature of the 
engine cooling water, whereby the influence of 
high-temperature air can be reduced. 

The above and other objects, features and ad- 
35 vantages of the present invention will become more 
apparent from the following description with refer- 
ence to the accompanying drawings. 


40 BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is a cross sectional view of an em- 
bodiment of the present electronic control appara- 
tus according to the present invention; 
45 ' ' Fig. 2 is an exploded view of the electronic 
control apparatus shown in Fig. 1; 

Fig. 3 is a block diagram of the electronic 
control apparatus; 

Fig. 4 is a schematic view illustrating the 
50 manner in which the electronic control apparatus is 
mounted on an internal combustion engine; 

Rg. 5 is a graphic illustration of the tempera- 
ture characteristic of the electronic control appara- 
tus; and 
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Fig. 6 is a fragmentary sectional view of an 
internal combustion engine on wiiicti another em- 
bodiment of the electronic control apparatus of the 
Invention is mourited. 


DESCRIPTION OF THE PREFERRED EiVlBODi- 
MENTS 

Preferred embodiments of the present inven- 
tion will be described hereinunder with reference to 
the accompanying drawings. 

Fig. 3 is a block diagram shewing the essential 
construction of an electronic control apparatus suit- 
able for use in an automobile. In the illustrated 
embodiment of the present invention, electronic 
control apparatus is for an Intema! combustion en- 
gine. The electronic control apparatus, which is 
represented generally by reference numeral 1, 
comprises a temperature sensor 8, a knock sensor 
7, an Input unit 8, an arithmetic unit 9 constituted 
by a ROM, a ROM and a CPU, and an output unit 
10. 

The input unit 8 is arranged to receive, through 
Input wires, the output signals of a cooling water 
temperature sensor 2 for detecting the temperature 
of engine cooling water in an internal combustion 
engine, an engine speed sensor 3 for detecting the . 
rotational speed of the internal combustion engine, ' , 
an air flow sensor 4 for detecting the intake flow of. ' 
air into the internal .combustion engine, and an Idle ,;, 
switch 5 for detecting the engine when, in an idje .. 

An output unit 10 outputs controi signals, ^ 
through output wires, to valves 11 for effecting " 
various kinds of compensation, to fuel injection 
valves 12 and to an ignition device 13. • 

The electronic control apparatus 1 is of a con- 
struction shown in Figs. 1 and 2. 

Referring to Rg. l', reference numeral 14 de- 
notes a base made of a thermally conductive ma- 
terial such as aluminum. A recess 16 is fonned in 
one side of the base 14. A closure plate 17 of a 
thermally conductive material, such as aluminum, 
is fixed to said -side of the base 14 to cooperate 
with the recess 16 to define a cooling water pas- 
sage 15. A liquid-tight seal ring 19 is interposed 
between the closure plate 17 and the bas6 14. 

Semiconductor devices are disposed on the 
other side of the base 14 and are directly or 
indirectly fixed to the base 14. In the embodiment 
shown in Rg. 1, the semiconductors are fixed to a 
ceramic board 20 which in tum is fixed to the base 
14. 

The input unit 8 and the output unit 10 are 
disposed on the surface of the ceramic board 20 
which faces a space 21 between the ceramic board 
20 and the base 14, while the arithmetic unit 9 is 


disposed on the other side of the ceramic board 
20. In addition, on this side of the board 20, there 
Is disposed a storage device 90 including a data 
ROM, a RAM and the like. The reason why the. 
5 storage device 90 Is disposed on the side of the 
base body 14 opposite to the space 21 is that the 
storage device 90 can be easily replaced by an- 
other one. An output transistor 22 is fixed to an- 
other ceramic board which is fixed to the base 14. 
10 Furthermore, the temperature sensor 6 is of the 
thermistor-type and fixed to the ceramic board 20, 
while the knock sensor 7 Is fixed to the base 14. 

An enclosure 23 is fixed by the bolts 18 to the 
surface of the base 14 opposite to the closure plate 
7S 17. A liquid-tight seal ring 24 is interposed between 
the enclosure 23 and the base 14. 

As shown In Fig. 2, an inlet 25 and an outlet 26 
for circulation of the water which serves to cool the 
internal combustion engine are formed in one side 
20 wall of the base 14 and communicated with the 
water passage 15. 

Rg. 4 shows the above-described electronic 
control apparatus 1 as being mounted on an Inter- 
nal combustion engine E. A flow control valve 28 is 
25 disposed at an intermediate position of a water 
introducing passage 27 for controlling the flow of 
the water. 

The operation of the electronic control appara- 
tus 1 having the above-described construction will , 
' 30 be described hereinunder with reference to Fig. 5. 

While an automobile Is mnnlng, air flows 
|„ through an engine compartment. Accordingly, dur- 
ing the running of the automobile, the temperature 
of the air, the temperature of the water and the 
" 35 temperature of the electronic control apparatus 1 
are kept substantially constant, as shown by lines 
Ta, Tw and Ts in Fig. 5, respectively. When the 
automobile is stopped at time point to, however, the 
temperature of the water and ambient temperature 
40 (or air temperature) within the engine compartment 
start to rise. Subsequently, when time Ir is 
reached, the ambient temperature exceeds the 
temperature of the water. Accordingly, the flow 
control valve 28 is opened to cause the water to 
45 flow Into the water passage 15 defined in the base 
14 when the water temperature sensor 2 detects 
the fact that the water temperature has reached a 
temperature level Tl. The temperature of the elec- 
tronic control apparatus 1 starts to rise at time ti 
so following the temperature rise of the water until the 
temperature of the electronic control apparatus 1 
generally coincides with the water temperature. 

Accordingly, the electronic controi apparatus 1 
is not greatly Influenced by ambient air of high 
55 temperature. 

It is to be noted that the water temperature is 
nomially maintained at about 80 °G and rises at 
times to a maximum of 130'C, whereas the am- 


3 


5 


EP 0 309 986 A1 


Went air temperature frequently rises to a far high- 
er temperature. Accordingly, in accordance with the 
present Invention, it is possible to sufficiently re- 
duce the influence of the ambient temperature to 
the electronic control apparatus. 

Although the temperature sensor 6 is provided 
on the base 14, the water temperature sensor 2 
may be provided in place of the temperature sen- 
sor 6. The vibration of the internal combustion 
engine can be detected by the knocic sensor 7. 

Fig. 6 shows a part of an engine on which a 
second embodiment of the electronic control ap- 
paratus 1 is mounted. As shown, the electrnic 
control apparatus 1 is mounted on the top side of 
an intake manifold 29 in which a water passage 30 
is formed. The water passage 30 communicates 
with a water passage 31 which Is formed in the 
engine E. The water is circulated through the water 
passages 30 and 31 by means of a water pump 
(not shown). An opening 32 is formed In a portion 
of the top wall of the water passage 30 formed in 
the intake manifold 29. The base 14 is mounted on 
the intake manifold 29 in such a manner that the 
base 14 covers the opening 32. Accordingly, the 
temperature of the base 14 is maintained at the 
temperature of the water by the effect of the water 
which flows through the water passage 30. 

As described above, in accordance with the 
present invention, since the electronic control ap- 
paratus is anranged such that the coolant flows 
therethrough, the temperature of the electronic con- 
trol apparatus Is maintained at the temperature of 
the engine cooling water, whereby the electronic 
control apparatus Is not greatly influence by a 
raised ambient temperature. In addition. It is possi- 
ble to solve various problems, such as fires or 
vapor locks, which may otherwise take place in the 
case where gasoline Is used as a fuel for the 
engine. 


control valve being an-anged to open when the 
temperature of said engine cooling water has 
reached a predetermined temperature. 

3. An electronic control apparatus according to 
5 claim 1, wherein a temperature sensor (6) is dis- 
posed on said base. 

4. An electronic control apparatus according to 
claim 1 , wherein a knock sensor (7) is disposed on 
said base. 

10 5. An electronic control apparatus according to 
claim 1, wherein a board (20) for canrying said 
semiconductor devices is disposed between said 
base and said enclosure, input and output units (8, 
10) being disposed between said board and said 

IS base, and an arithmetic unit (9) and a data storage 
device (90) being disposed between said board 
and said enclosure. 

6. An electronic control apparatus for use in an 
automobile, comprising: 

so a) a first passage for cooling water fonmed in 

a wall of an intake manifold (29) of an engine and 
having an opening (32) which opens to atmo- 
sphere; 

b) a base (14) mounted on said intake mani- 
as fold so as to cover said oening of said first pas- 
sage, said base having one side in which a second 
passage (15) for circulation of the cooling water is 
formed and the other side on which semiconductor 
devices are disposed, said base being made of a 
. 30 material having a good thermal conductivity; and 

_c) an enclosure (23) fixed to said base to 
h^rmbtically cover said semiconductor devices. 


Claims 

1 . An electronic control apparatus for use in an 
automobile, coprising: 4S 

a) a base (14) having one side in which a 
passage (15) for circulation of an engine cooling 
water is formed and the other side on which semi- 
conductor devices (8, 9, 10, 22, 90) are disposed, 

said base body being made of a material having a so 
good thermal conductivity; and 

b) an enclosure (23) fixed to said base to 
hermetically cover said semiconductor devices. 

2. An electronic control apparatus according to ss 
claim 1, wherein a flow control valve (28) is dis- 
posed at the inlet side of said passage, said flow 
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